The mammalian RNA polymerase II C-terminal domain interacts with RNA to suppress transcription-coupled 3' end formation.
RNA polymerase II plays a critical role not only in transcription of mRNA precursors but also in their subsequent processing. This later function is mediated primarily by the C-terminal domain (CTD) of the enzyme's largest subunit, a unique, repetitive structure conserved throughout eukaryotes and known to interact with a number of different proteins during the transcription cycle. Here, we show that the mammalian CTD also interacts with RNA in a sequence-specific manner. We use a variety of RNA binding assays, including SELEX, to characterize the interaction in vitro and a modified chromatin immunoprecipitation (ChIP) assay to provide evidence that it also occurs in vivo. Transfection assays with the CTD binding consensus situated downstream of a polyadenylation signal indicate that the sequence can suppress mRNA 3' end formation and transcription termination, and in vitro assays indicate that the inhibition of processing is CTD dependent. Our results provide an unexpected function for CTD in modulating gene expression.